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2 : return getAgents("Pronaf")
4 : call getROI("coffee")
5 : return getROI("coffee")
: call getAgents("Pronaf") 3 : call getROI(getAgents("Pronaf"), "coffee")  
10 : return getROI(getAgents("Pronaf"),coffee)  
86 : call getROI("coffee")
97 : return getROI("coffee")
42 6
8 : return getROI("Pronaf", "coffee")
















































 4D P Qt? s;7:FG? K u; K   D  =@? 9 7IH ?j^zD@7:=D 7IH DKML dH ^J7IH ? _MD@? 
WÏ [  Ï  £¹i&u ¨JiN~{¶±x&uw|¬ªi#¢0mZ£Æ¥tytx&z1hji[{\u[·
wiTsv|}¥t|¬{Z~,uJi#i[E·
~{1¥x&yE{Eu~|¬{|¬{uwfi




  ®£¹i#u'¨Ji(uwf1isvi#u6y¡P¥|¬svuw|¬{1x4uJi#i[s6|¬{   		   ®
 tT§  ÐÈ Ë ON³ Ë Ð Ë  Ë Ð Ë   Ë  ¦»isw~Àq:~ # % #udgz*4(*4B" ¨i#u¯<i[i#{ S	 
~{1¥ S	  i&¸t|}sus#·
¯f1i#{ ufi»wiTsvz usy¡ S	 j~wi©{i#iT¥ti[¥Ä~s1~~h9i#uwi#s:¡­yE S
! ¿¡­yi&¸~h9¬i·«uwfi[wi§|¬s~c¥1~,u~
¥i#Ji#{1¥ti[{1x&q2¡­yh \ 3  uwy[\3  |¬{u1
| Ezwi«²³~\´4®
¦§i0sw~Àqj~ 0C) +a(J*4dC4G'" ¨Ji&u¯'i#i[{ S
  ~{1¥ S
 
i#¸t|¬svus[·r¯fi#{svyEh9i0|¬{t¡­yEwh:~,u| yE{~¨yEztu6uwfiswi#ª\|}x&iuwyj¯f|}xf S
  wi#¡­i#s(²­i® 1®
ufii[i# «½4·tuwfi
swi#ªr|¬x#i{1~h9iE·uwf1iyJi#~,u| yE{{~h9ii&ux®à´N|}si&uz{i[¥¨rq S
  ®t1yEi&¸~h9¬i·| { 1
|¬zi1·1uwfi[wi
|}s~9svi[wªr|}x&i¥ti[i[{1¥ti#{x&qN¡­yh \ 3  uy \ 3 "E·~{1¥yE{i0¡­wyEh \3  uwy \3$#\®
±¥~u~yswi#ª\|}x&i9¥ti[i[{1¥ti#{x&qW¡­yh S
  uy S
  wiT\z| i[s0~x&uw|¬ª,~,uw|¬{ S
  ¨i#¡­yi S	  ®9e6fi[| 
~Ex4u| ª,~,u| yE{»x[~{»¨i:¯| uvuwi[{¹·!~¨z1sw| {1sw¬| EfEu qufi:{yu~,u| yE{¹·!~Es S	   S
  4¿P| {§uwf1iNx#~swi9y¡6~¥1~,u~
¥i#Ji#{1¥ti[{1x&qE· S
   S
  x#~{9¨Ji¥ti[ i[E~uwi[¥2uyuwfi«i[i#%  ²­fif1~sauwyx[~¬ S





Ì  ³ Ë  Ï 5¤ Ë ³F ³Tt  Ï  [#,t Ë('  Ë  ½¾{ufi'wiTsvi[{1x&i<y¡swi#ªr|¬x#iY¥ti[i[{1¥ti#{x&|¬i[s[·,uwfi
swi&uPy¡JyEssw| ¨¬i'h9~uwi[w|}~¬| ¼T~,u| yE{su~uwi#E| iTsx[~{{yu
¨Ji6¥ti&ui#hj|¬{iT¥|¬{2~¥ªÀ~{1x&iE·,sv|¬{1x&i6swyh9i<swi#ªr|¬x#i
x[~¬¬s² uwf1i#|¬«Ji#i#s[·¥ti#º1{| uw|¬y{¹·J1~~h9i#uwi#s6i&ux®à´~i{yu«°r{y,¯{® 1 y«i#¸~h9¬i·1|¬{ 1
| Ezi²³~\´4·






¡­yE% r +p*4 # 0*%73 0*)+
 # . . 0 7# 4l(zC4G(*4*+,0!#&"$3&4sr %  *" ¿\¯'iuf\zsYsw| h9¬|Â¡­qjufi«y¨1 i[hµuwyj~ vsw{1~1svf1yu|¬{1su~{1x#i®
C­ñ
ôC@D
  3&0 % # 0




L 0=*-&3&'O/2+2<,/2<;P0 G6/2<; 2;f0@2*KO "!$#&%2@2<;
C O/2<,'(B;S2=*,()+*,(.-0/1
E 0),2 ON*-,GOP0)*BOP23!$# OP(.(
4 (-;S2=* 5 ,/($26
7 (B;72@*,6%2@2<; (8*,(.-0/1
9 f2@&32u*KOP2 O$2: 6/92-;N*;%< ;P(G(BOP2 03,+  OP(=(?>
(8:6< O@6$&3&Y8 *KOP2<;P0)*-&30A@2 03OB/*-,<$ 2@,< 0 OS9`*,C"OP(=(
D ®















  · S
  ·  · S	  ·¯'i¥ti&º1{1iO9·ufi dgzC4G(*4B">r)#w  r·t~sY~¥t| i[x&uwiT¥
E~fj¯|ÂufN~({yt¥ti6¡­yiT~xf S
  ·\~{1¥9~{jiT¥ti6¡­yh S
  uwy S
  ¯fi[{9uwfi[wi|}s~¥~u~¥ti[i[{1¥ti#{x&q
¡­yh S





  ufi 0zgr )#w  3@ S
  ®<± s~h9¬i~1fQM¤|¬s¥i#|}x4ui[¥|¬{
1
|¬zi , ²³w|¬f\u´&¿ruwfiswz¨E~f?y¡ S
  |}s6uwf1i(uwi#i(y¡ S	  · S
  ~{1¥ S
 "®





|¬zi , ²³ i#¡ u´&®'½¾{\uz|Âu| ªEi#¬q·h9~uwi[w|}~¬| ¼T~,u| yE{svuw~,ui#|¬i[s~wi(i[{\z1hji[~uwiT¥¨rqh:~°r| {1
~ tJyEssw| ¨¬ixfy|}x&iTs
y¡ :9  %2+-3&4 Ji#i#s²­¬|¬{i[s 2#ÃC0|¬{2ufi~¬yEw| uwf1h:´&·~{1¥ + 4z&3 # %5+-3 4 Ji#i#s²­¬|¬{i[s
,Ã .«| {2uwf1i6~ Ey|ÂufhN´4®!½¾{1
|¬zi<· Ä|}sPwi[¬~Ex&iT¥¨rqa`6±«kem =·Àufi#{ \3 ·e\3 ·n\ 3 " ~{¥[\3 # ~i
|¬{rªyE°i[¥9¨rqu`6±«kem =®t½¾{Nuwf1i Ñ i#¬i#E~uw|¬y{ «sx&i[{1~| y2| { 1
| Ezwit· |}s'wi[}~x&iT¥:¨rqu` = Ñ m<oG·
ufi#{





2À k  zC)r   zC) r#&4G	  
 # 43&. ,0
S        S  5S O+S.S   S	 
 
 4  68? 7B^zFzQCDL_ DEL HJQ? s;7:FG? K v9<7IH ? ^zD7:=D  7IHJD@KeL dH ^z7H ? _eD@?
±Æº1svuY{1~| ªEiytu| h9|¬¼[~uw|¬y{:~¬yEw| uwfh x&yEz¬¥j¨Ji?Pi#{rzh9i[~uwi~¬1svuw~,ui#|¬i[s[·iTsu| h:~,uiuwf1i#|¬<x&y\sus#·
~{1¥Æ|}x°Éuwfisvuw~,uwi[qÈ¯| uwf ufi»¨iTsui[svuw|¬h:~,uwiT¥ x&y\suT® ¦Æf| ¬ix&yh9¬i&ui»~{1¥ÆyEtuw|¬h:~C·uwf1|¬s
~ Ey|Âufh i&¸t¬yi[s'~Jyui#{\uw|}~¬¬qN¬~wEiswi[~xf?sw1~Ex&i®Pe!y9~ ¬i#ªr|}~,uiuwf1|¬s6y¨1 i[h·r¯'i|¬{\uwyt¥tz1x&i
u¯'y:sviT~xfsw1~x#i1wz{1| {:f1i#z|¬svuw|}x#s[®
4  Ë  N³Ð Ë   Ð  Ï  Ë   Ë !³[ Ü e6f1i§¥ti[i[{1¥ti#{x&qÈ~f8O h:~ÀqÉf1~ÀªiZ¥t|}s³y|¬{Eu
x#yh9Jy{i[{Eus²­iT~xf{yt¥ti|¬{Wy{ix#yh9Jy{i[{Eu|}sz{1wiT~xf1~¨ i0¡­yh uwfi{1yr¥i[sy¡
ufiyuwfi[«x&yEh2Ã
Jy{1i#{\u´&® 1 yi#¸t~h9 iE·¹¡­yEuwfi?~f MÆ|¬{ 1
| Ezir·Px&yh9Jy{i[{\u'M  x&y{\u~|¬{1s S





 # · S
 ·P~{¥ S





svh:~¬¬i#0y{iTs#®(½¾{©yEz0i&¸~h9¬i· S M"S  · S M2S  · S M*KS  ·
~{1¥Z| ¡?S +S  ·Juf|¬s0i[¥tzx&i[s«uwf1i9x#yh9¬i&¸t| uq¡­yh       uwy      " 4·¹~Ni[¥z1x4u| yE{
¡³~Ex4uyy¡~¬h9yEsvu    ®Ne6fi:fi[zw|}svuw|}x:x#~{»¨JiN¯wyE{1·|Â¡6uwf1i:wytx#i[ssv|¬{y¡'u¯<yWswz¨y¨1 i[h9s
|¬{\uwi[v¡­i[wi:²­iE® ®P|Â¡
uwfi[q?z1swi(uwf1i(s~h9i(Ji#i#~,u6uwfis~h9i0uw|¬h9iT´&®
4  Ë  Ï  Ë  ~ Ë ! Ü#³ e6fi%"!# kR^ \ p % oR^R`c~¬yEw| uwfh x&yE{1sw|¬¥ti[s| {N¬|¬{i[s'~{¥ , ~¬1Ji#i[s
h9i[{Eu| yE{i[¥9|¬{W®Pe6fifi#z|}su|¬xx#y{1sw|}susay¡¬| h9| uw|¬{uf|¬s'xfyE|¬x#iy¡i[i#s#·r~sa¡­y¬ y,¯s[®!¦»i¥i&º1{i




 | {QO ?auwf1i[swi0Ji#i[s~wi(Jyui#{\uw|}~ wx&yE{1svz1hji[sy¡ S
  s6i[swz us
& uwf1~u2x#~{§i[~Exf S
 6|¬{ O ?ufi[swi:i[i#s~i9yuwi#{\u|¬~ 1wyt¥tz1x#i#sjy¡¥~,u~Wx&y{svzh9iT¥©¨rqS
 v®


















  3&0 % # 0
	%2+ " +# %5+-3 4C3 ) # % #(+ 4%C40,+!0*)+   3&"%(#&%2+-3&40 2T
   ;< "$:	 Z*,	(!01 &)2!) &3 5 6p6
39 #;< ;<"=>?!0
! &)
¦»iW{y,¯ wiTsvi[{\u9yEz:yJyEswi[¥Éx&y\su:h9yt¥ti#¡­yE9uwfiZsx&i[{1~|¬yEs9¥ti[sx&|¬¨iT¥c|¬{ ori[x&uw|¬y{Æ® e6fi





43  K dHXDL MKM=M?n DL 9 7 DELt_ KMLt? s? ^tDFG?AFG7:==
½¾{rªEy°r| {1~svi[wªr|}x&iYx[~¬Ex#y{1swzh9i[swiTsvyEzx#i[s~u!¨Jyuwf2svi[wªr|}x&iYx# |¬i#{\u!~{1¥y,ªr|¬¥ti[[·[uwfrz1si[¥t|}x4u| {
| us0Ji#w¡­yh:~{1x#iwiT\z| i[s0swyh9i2x#y\yEi[~uw|¬y{W¨Ji&u¯'i#i[{©Ji#i#sy{Wufi21z¨¬|¬x[~,uw|¬y{§y¡Y¨~sw|¬x2x&yEsvus
|¬{t¡­yEwh:~,u| yE{¹®?k<y{1sw|}¥ti#(Ji#i#   ~Ex4uw|¬ª,~,ui[s0uwf1iNsvi[wªr|}x&i:x#~  S
 ·!¯f|¬xf»|}s(wy,ªr|}¥ti[¥§¨rqZJi#i#   ®
1 wyEhuwf1i C./+*4%  +'3&+ 4 % ·1uwfi(¡­yE ¬y,¯| {1jsvuwi[1s~i0wiTEz1| i[¥?uwy:~x&uw|¬ª,~,uwi S
 ?











        U(!      U" U $(? U    U# 




   WOURS   U&  Q  (! '() WRSVU 
$  WRURS   U 
'* UVW#+ U  WRURS   U -,  ? U  S
 $  ²@2T´
1~x4uys?|¬{ m<Ez~,uw|¬y{<2»~wi§y¥ti#i[¥Æ~Ex#x#y¥t| {1¤uwyÉ~x&uw|¬ªÀ~uw|¬y{dsui#1s[¿fi#{x&i·=   |}suwfi
u| h9isvJi#{\u2|¬{^svuwi[ 2®k<yEsvu2|¬{i[¥t|¬i#{\us~iNi#¸r1¬~| {iT¥| {#1!|¬z1wi-.®<=«yuw|}x&i?uwf1~u2¯'ixf1~wEi
x#yh9hz1{|¬x[~,u| yE{x#yEsvus(¡­yh swi#{1¥ti[s[®e6fi * UjW#+ U ¡­z{x4uw|¬y{^¥ti#Ji#{1¥1sy{»ufiswqtsui#h 1¬~uv¡­yh
¯f1i#i S
 |¬s0ytx&i[sswi[¥¿ufi # ) 0,+ 4sr sui#»|¬s(i[\z|¬wiT¥Wuy|}¥ti#{\u|Â¡­q§{i#¯swi#ªr|¬x#ijx[~¬¬s0|¬{©ufi:x#~ 
i[swz u[®Pe6fiJi#w¡­yh9~{1x&iy¡G~Ex4u| ª,~,u| {1 S	 ~¬swy¥ti#Ji#{¥syE{  ~{1¥   ¯'y°r y\~¥¿,uyh9yr¥i#uf|}s#·
¯'i~¬q9uwy eS
	  S









2[ k  zC)r   zC) r#&4G	  
 # 43&. ,0
   *-,<   
	  038"2OP( 03,$03OP0)*B&)0A@23 (; O *B;P28"($6$&)2'*BOBf;P2 %2 <OP0u2@&  BL 2<;!0@2 @&3032@,GO
*B,K$%f;P( f0 f2<;  
 *   *B,K   *   F!0A@2y03, 9-fOP2 (  Bf;P2 %2 OP0+2@&  B$O$2: 2<;!0@2=*-&3&l*-,KY0 O';P2 6/& O  
 - "! ($#! (  1   u2<;N* -2OP0)8"2SOP(WO ;N*-,2 2<;% \9-!OP2P ;P(+8 (  OP(.('&- 
() *     u2<;N* -23 0 A<2y0), 9-fOP2 (  O/2F+*  %, 2<,(+2@&3( %* 
- .0/ *-,<1  - .0/   u2<;N* -2OP0)8"27( RB/;P2 %2 OP0+2@&  BF*  2, %`* 5C!03,<W*-,< 6/,2%`* 5C!03,<:( 
>9 !OP2(;/*KON*( 
304 *   - 1 F!0A@2y03, 9-fOP2 ( 1O$2$(-@6$8"2@,GO @(-,!ON*B03,/03,<. 2;f0@2 =*B&3&
, 
- 5   - "!    1   u2<;N* -2OP0)8"2SOP(.%`*K; 26 9-!OP2M(  *B,  %798;: $*BON*F ;N* +8"2<,!O
'0 O+   9-fOP2  
<  >=  - "!    1   u2<;N* -2OP0)8"2SOP( 8"2<;-26 \9-!OP2M( $*BON*W03,GOP("*B,  %798;: $(-<6/8"2@,GO
'0 O+   9-fOP2  
 4   - 1  038"2 %2@,GO'92<O 2@2<, O/2 F*  %, 8"2 P*;+2@(-,GON*-03,/03,<=\0 M;P2 <2@0u2
9- O/2" 2<;!0<2%f;P( f0 f2<;B$*-,K$\;P2 6/& OS0M;P2 @2@0u2 *BOMO/2<&)032@,GO  
 )@?6A'   038"2(;1O/2 2<;!0@2=*B&3&l2CBf2 @6fOP03(+, (-, O/2"%$;P( !0 f2<;  
1
| Ezwi2.?<k<yEsvu6h9yt¥ti[| {EwiT¥t|¬i#{\us[®





eS 	 %  S
     D       U  Q  )      WeSVU 
$     U    S W $FEG U  
WOURS   U& )(   WRUOS   U  U $   U    U# 
$       ²Ü´













e!ysvyE ªEiPuwfia}~,uwuwi[¹y¨¬i#h·T¯<iai#¬q«yE{ 3 4zdC"$#&4G> 3&0 %d )3w#r#&%2+-3&4 ~h9y{Ji#i[s[® =~h9i#¬q·
|¬{§uwfiN¥tiTswx#w|¬¨Ji[¥»±¢m©£Æswx#i#{1~w|¬yEs[·¯fi#{1i#ªi[(i[i#   hz1svui[svuw|¬h:~,uwiW²³¨\qRmY\z1~,u| yE{1sq29y´
~»x&y\su9¥ti#Ji#{¥t| {1»yE{¤ufi¨Ji#f~Àª\|¬yjy¡i[i#  ·   h:~Àq¶x#~   3 0,%!+ 4C3&),"$#&%2+-3&4 q  0*)+C0
1wy,ªr|}¥ti[¥j¨rq   | {NyE¥i#Puwy iT~{j| usYwiT\z| i[¥9x#yEsvu| {EwiT¥t|¬i#{\us[®I1 yi#¸~h9¬i·r~ )3,0 0,+ 4srl 3 0,%




  3&0 % # 0
	%2+ " +# %5+-3 4C3 ) # % #(+ 4%C40,+!0*)+   3&"%(#&%2+-3&40 2À
~ÀªEi#~Eiswi#ªi#wÃ¾sv|}¥ti0i&¸ti[x#ztuw|¬y{uw|¬h9iy¡
uwf1|¬sswi#ªr|¬x#i®'lªEi#6u| h9i·Jx&y\su|¬{t¡­yh:~,uw|¬y{¡­yh   x#~{
¨Jix#~Exfi[¥~,u   ·uwfrz1s~ÀªyE|¬¥| {9swz¨1swi[\zi#{\ux#~ }s'uwy   sx&yEsvusvi[wªr|}x&iE®
¦»i{y,¯Éi&¸t}~|¬{:fy,¯È~(i[i#¬i[~w{1s|Âusy,¯{:x&y\su1~~h9i&uwi[s[®Pl{x&i°r{y,¯{¹·uwfi~~h9i&ui#s
~wi9¯|Âuwuwi[{¶| {¤~WswiTx&| ºx  3 0,% 0  C% h  
 3"q*4% ¿Puwfi[{¹·  3&0,% + 4C3&),"$#&%2+-3&4 $0*)+C0
~wi0¥ti&º{i[¥~s6¥ti[x#¬~~uw|¬ªi0svi[wªr|}x&i[s²­|¬h9 i[h9i#{\uwiT¥?¨rqN\zi#|¬i[s'y,ªi[uwf1i0x#yEsvu6swfi#i#u´Yuwyj¨Ji0x[~¬ iT¥
¨rqNyuwfi[i[i#s#®









~Es~©1~~h9i&ui#uwy 0/1_p h oqp 1  1 \ p d k p 14´&·fi#{x&iNufi#|¬9sv|¬¼#ix#~{c¨i¥ti[¥z1x&iT¥¡­wyEh Ez1i#q»swi#¬i[x&uw|¬ª\| uq
iTsu| h:~uwi[s[®
e6fi¶sw| ¼[i§y¡2~^1~~h9i&ui#x#~{Äy{¬qÆ¨Ji»iTsu| h:~uwi[¥ y{1x#i§¯'i¥ti[x#|¬¥tiT¥ ¯f|}xfÄswi#ªr|¬x#i»x[~¬¬s





ª,~w|¬i[s~Ex#x&yE¥| {2uwy9{i#u¯<yEw°? y\~¥®ae!y:wi / i[x&u'uf|}s#·tufi  U#  Y¡­z{x4uw|¬y{Zx[~{z1swi~2f1|¬svuwyEw|}x#~ yE
uy9wiT¥t|}x4uuw~p%Nx(x&yE{1¥t| uw|¬y{1s[®
  [ -ct  '  Ë ONÜ ËcË¹Ë !  Ï   5 Ë  £i&uz1sº1sux#y{1sw|¬¥i#(uwf1i?x#~Esvi:¯fi[{¤svi[wªr|}x&iTs~i








| uwyEwq¤~Es9~©¨}~x°\ÃI¨yÀ¸·~{1¥ + 4 C) 0 wyEzfcx#yEsvu2¡­yEwh2z}~sj¥ti[sx&| ¨1| {»| us9Ji#w¡­yh9~{1x&iE®ce6f|}sj|¬s
~Exf|¬i#ªiT¥j¨\qj|¬{1x&¬z1¥t|¬{|¬{NiT~xfN±¢0mZ£ZJi#i[<¥t|}svuw| ¨zuw|¬y{?²­| ´~svi#u<y¡  #&. +C)# %5+ 4 r h  
  3
"l*4%50 y¡Y| {x&i[~sw|¬{1·Ji&Ã¾¥ti&º1{1i[¥©sw|¬¼#i[s[·~¬
x#y{t¡­yEwh9|¬{Nuy~°r{y,¯{ Ñ e Ñ ²³i® 1®¬·¢mZ~w° " 2$­´4¿
²³| | ´0~svi#u0y¡  #&./+*)# %5+ 4 r 0*)+C0 ¥ti&º{i[¥»~s\zi[w|¬i[sy,ªi[«ufi[swi:¥tytx&zh9i#{\us#·swz1xf»~s(~!Jy|¬{\u
²Üsv|¬h9¬i<swi#¬i[x4u| yE{´\zi[wqE·À~{1¥~ ­y|¬{ «²­ª,~ zi#ÃC¨~swi[¥'y|¬{yE{(u¯<y«¥|ÂÁGi#i#{\u!~,uwfs´Ez1i#qJ¿~{1¥:²­|¬|¬|}´
~  #&./+*)#&%2+ 4sr 0C),+  % h  








2 , k  zC)r   zC) r#&4G	  








































































y¬i[sPh:~Àq2¨i«sw¯6~Ji[¥9~,u'~{rqu| h9i®BmY~Exf9i[i#<x#y{1sw|}susPy¡ ?P~{  
 )E3&0 + %(3&)7" ·r|C® iE®!Ji#sw|¬svuwi[{Eu
svuwyEwi<y¡²Ü±´¾¢0mZ£¥tytx&zh9i[{Eus#¿E~{  
 ) z*)7"aC4 r + 4G uf1~,uP|}s!zsviT¥(¡­yP|¬hj1 i[hji[{\uw|¬{0¥i[x&}~~,u| ªEi
swi#ªr|¬x#i[s~{1¥Wi[ª,~¬z1~,u| {?z1svi[sGEz1i#| iTsy,ªi[ufi2±«¢mZ£É¥tytx&zh9i[{Eus#¿¹~svi#uy¡ (C.D#&)# %5+p q 





  3&0 % # 0




1® E  , ,E 1®  , ,   ,    
1® z2 2d2 , 2[    1® ` .z2   z2 , 
1® \ r 2 1® .   E\   
1® E \E/,E 1®    2[\, ,   
1®   , E 2E® E 2(2 ,    2#E\
1® \ /À    , 
e!~¨¬i28?P¢mZ~w°?x[~¬| ¨1~uw|¬{:¥tytx&zh9i#{\us6z1sviT¥| {uwfii#¸ti[w|¬h9i#{\us[®




1 yufizy\svi(y¡!uf|¬s«sviTx4uw|¬y{  s6h9i[~Esvz1wiTs#·t¯'ix#~tuwzi[¥?uwf1i(uw|¬hji2svJi#{\u|¬{ufii&¸tiTx&ztu| yE{
¨Ji&u¯'i#i[{?ufiJy|¬{Eusswfy,¯{?|¬{Wx&|¬x# iT¥?{rzh2¨i[s[®
l{ufiswi#ªi#sw|¬¥i?²­| Ef\uvÃIf1~{1¥|¬{ 1!|¬z1wi   ´4·1|¬{¤²³\´'¯<ihjiT~swzi(\zi[wqi&¸ti[x#ztuw|¬y{u| h9iyE{













¯'iNz1swi ( ~{¥ Q  )   uy©¥tiTsv|¬{1~uwi:ufi:uyu~<x#yEsvuy¡1~Ex°\|¬{W~©o1l«± h9iTsws~Ei
² (  ·Ji[swiTx4uw|¬ªi[ qE· Q  (   uwfijsv|¬¼#iy¡Puwfih9iTsws~EiT´4®or|¬h9| }~ qE·1¯'iz1swi  WeSVU uy?¥ti#{1yuwi
ufi(uw|¬h9i{i#iT¥ti[¥?uwyN~E¥Àz1svu«~ Ñ l0m svuwz1x4uzwi(|¬{\uwyjuwfix# |¬i#{\usvuwz1x4uzwiE®
    Ë - Ë  Ë #  ' ¦§i:~{§yz(h9i[~Esvz1wiTsyE{§~¥tiTsv°\uwyE§h:~Exf| {1i2z{¥ti#£| {rzt¸^²³{1~h9iT¥




k<9Çy,¯'i#T®P¦§i~{~{W±x4u| ªEi#¢m©£§Ji#i[«® 1® ·rz1sw|¬{:\Eo mZ2E® ® ·~{1¥±¸t|}s 2® 2®
±s«x#~ |¬¨~,u| {N¥yrx#zh9i#{\us[·1¯'iz1swi[¥ufi¢m©~°" 2 $
¥1~,u~9Ei#{i[~uwyE6uwy:yt¥tz1x&i2~:svi[w|¬i[sy¡








2. k  zC)r   zC) r#&4G	  
 # 43&. ,0
   l  ! o+Ol 3j^R` 1joqp a Z]kR^ 3_p l o ) !e` t r  1_p ^  o !	
  l  
 o +Ol 3j^R` 1joqp_a Z kR^ 3_p l o ) !e` t r cVc
/1  \ lno # 1  1 	
jc +mt
21  \ l o t
 1_p ^  o 	
jcRo ke` 1
   l  
 o +Ol 3j^R` 1joqp_a Z kR^ 3_p l o ) !e` t r cVc
/1  \ lno
 1_p ^  o %  p1 `
/1  \ lno 	
jcRo ke` 1qcqp1 ! p_a]r 4
 f " a  l   p o+Ol 3j^R` 1joqp a Z]kR^ 3_p l o ) !e` t r cVc,3 lV\1:+
 
ke^ 3_p l o
# 1 1  psc!R^#" 1  c$
21  \ l o% 	
jc& +  1 p ^  o  p r
% c' p 1j` 4
e
~¨¬i?   zi[w|¬i[s'z1swi[¥|¬{ufii&¸tJi#| h9i[{Eus#®
XB(  Ë  Ë^Ï 5   2*)  Ë [T '   ' ¦»i9º1suiTsu~¨¬|}svf§uwfi:i#}~,u| ªEi9| h9Jywu~{x&i9y¡<uwfi )  
~{1¥ Q  )   uw|¬h9i[s[·!sw| {x&iNo1l«±Ç|¬s0uqr|}x#~ ¬qZz1swi[¥§|¬{§¦»i#¨¶swi#ª\|}x&i:~xf| uwiTx4uzwiTsO" $¾² ¡­yE¯f1~,u











f~s({i[¬| E| ¨¬i9sv|¬¼#iÀ´4®u`'yuf»x#zwªEi[s(~i9Ez1|Âui: |¬{i[~[·!~{1¥»x#~{§¨JiN~1wyÀ¸t|¬h9~uwiT¥©~s     $-  S
²³¯fi#i S |}suwfi2º1¬ijsw|¬¼#iT´&·wiTsvJi[x&uw|¬ªi[ qE·     /.  S ·Gufrz1s#·Jufi )( u| h9ij|¬s(~¨Jyzu    $0  S ®
e6f1|¬suw|¬h9i· )   ·G¯fi#{»x&yh91~~wiT¥uwyuwfi9\zi#quw|¬h9ij|}s{y{tÃI{i[¬| E| ¨¬i¿i#h9i[h¨Ji#uwf1~u	 
i[\z|¬i[sN~¡­z1 uw~Àªi[s~6y¡(ufi§¥tytx#zh9i#{\u[®µe6frz1s[·6¡­yhjiTsws~Ei[s:y¡| h9Jywu~{\usw|¬¼#i·«ol±«
h9iTsws~Ei1~Ex°r| {9x&y\sus~i~jsw|¬{| ºx#~{\u6x#yEsvu«x&yh9Jy{i[{\u[®
1WÏ  N Ë , !2 Ï F³Ð¶&   ¦»iuz{i[¥9uy2swi#ªr|¬x#i[sa|¬h9 i[h9i#{\uwiT¥N¨rq2h9yEwi«x#yh9¬i&¸N\zi#|¬i[s[·E~{¥
~{1~¬qr¼#iT¥Nufi¥t| ÁJi[wi[{1x&i¨Ji&u¯'i#i[{fyu«~{1¥x&y}¥wz1{1s#®e1!|¬z1wil2T²³h9|¬¥¥ i~{1¥¨yuvuyhN´¥ti[|¬x&us
ufi\zi#q?x#yEsvu6h9iT~swzwiT¥?|¬{¶²³\´4·t¡­yE   ~{1¥  ®a¦§i{1yuw|}x&i~9x#y{1svu~{Euy,ªEi#fi[~E¥:¡­y6ufi(º1su
²Üx&yE¬¥1´wz{·!y¡~¨yEztu , h:s#®We6f|}sy,ªEi#fi[~E¥Z|}sufi   D ª,~ zi?| { mY\z1~uw|¬y{c®e6f|}sª,~ zi
|}s0wi[¬~uw|¬ªi[ q| h9Jywu~{Eu0¡­y	,·¯f|¬xf§f1~sy,ªi[~ ! y,¯µx#yEsvu[¿fy,¯'i#ªEi#T·| u(|¬s0|¬{1sv|¬{1|Âºx[~{\u«¡­yE0~
h9yEwix&y\su qN\zi[wq~s 	®
  32    5 Ë À Ë Ð  Ï [ 5 Ï   F³ 1yh uwfijx&zªiTs| { 1
|¬ziu2T·1¯'ix#~{W| {¡­i#(~9wyEzfWx&y\su
¡­yEwh2z}~9¡­y«uwfi9\zi#| iTs#®   sx#yEsvu«y,¯s¬| {1i[~¬q·J¯f| ¬i¡­yE  uwf1i2x&z1wªEi|¬s0\z1~¥~uw|}x®«e6fi
i[~EsvyE{|}s6uf1~,u«¢l   £Æ²Ü~s«¯<i[ ~Esyufi#Ez1i#q?ytx&i[sswys<|¬h9¬i#h9i#{\uwiT¥Wy{uyWy¡ Ñ l0m¶·1iE® ® ·




e6frz1s[·G¯<i2| {t¡­i[0uwfi¡­yhz}~? SjW $+E G U 687 9;:=<  S>    > ·G¯fi[wi S |¬s«uwf1ij¥tytx#zh9i#{\u0sw| ¼[i· |}s6uwfi{rzh2¨i[y¡
| {1¥i#Ji#{1¥ti[{\u«1~,uf1s6|¬{@?r·~{1¥   > ~wi(svqtsvuwi[h x&yE{1svu~{\us#®
C­ñ
ôC@D
  3&0 % # 0



















Query: FOR $b IN document("auction.xml") RETURN $b 































X-OQL execution time vs. input document size
First Execution
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Query: FOR $b IN document("auction.xml") RETURN $b 
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